Biochemical and immunological characterization of rat spleen prostaglandin D synthetase.
Rat spleen prostaglandin D synthetase (Christ-Hazelhof, E., and Nugteren, D. H. (1979) Biochim. Biophys. Acta 572, 43-51) is very similar to rat brain prostaglandin D synthetase (Urade, Y., Fujimoto, N., and Hayaishi O. (1985) J. Biol. Chem. 260, 12410-12415) as judged by their pI (4.7-5.2), Mr (26,000-27,000), and self-inactivation during the isomerase reaction from prostaglandin H2 to prostaglandin D2. However, the amino acid compositions of these two enzymes were quite different. Furthermore, the spleen enzyme was associated with the glutathione S-transferase activity, differing from the brain enzyme. The synthetase and transferase activities of the spleen enzyme showed almost identical pH and glutathione dependencies, the optimum pH = 8.0 and Km for glutathione = 300 microM. The Km values for prostaglandin H2 and 1-chloro-2,4-dinitrobenzene (a substrate for the transferase) were about 200 microM and 5 mM, respectively. The synthetase activity was dose-dependently inhibited by 1-chloro-2,4-dinitrobenzene (IC50: approximately 5 mM) and more strongly by nonsubstrate ligands, such as bilirubin and indocyanine green (IC50: 150 and 2 microM, respectively). Both the synthetase and transferase activities of the purified enzyme dose-dependently decreased and showed identical immunotitration curves by incubation with antibody against this enzyme, but remained unchanged when treated with antibody against the brain enzyme. The antibody specific for the spleen enzyme absorbed almost all of the synthetase activity and about 10% of the transferase activity in the spleen, but not the transferase activity in the liver, heart, and testis. These results show that the two types of prostaglandin D synthetase are similar but different enzymes and that the spleen enzyme is a unique glutathione S-transferase differing from other isozymes and their subunits reported previously.